1. Introduction {#sec1-ijerph-17-03668}
===============

People with economic disadvantage, such as those having low income or wealth or living in poverty, have an increased risk of unhealthy weight gain and obesity in high-income countries \[[@B1-ijerph-17-03668],[@B2-ijerph-17-03668],[@B3-ijerph-17-03668]\]. Economic disadvantage is assumed to contribute to obesity, for instance, through food insecurity and limited possibilities of exercise activities. However, obesity may also contribute to subsequent lower income, for instance, through discrimination or productivity differences \[[@B1-ijerph-17-03668],[@B4-ijerph-17-03668],[@B5-ijerph-17-03668]\]. Adverse economic circumstances tend to be long-lasting and accumulate over time, even over generations \[[@B6-ijerph-17-03668]\], which further increases the risk of developing obesity \[[@B7-ijerph-17-03668],[@B8-ijerph-17-03668]\]. Given that changes in underlying circumstances can differentially affect the development of chronic diseases \[[@B9-ijerph-17-03668]\], more attention should be paid to the dynamic interplay between changes in economic circumstances and changes in body weight. Whereas some aspects of socioeconomic circumstances (e.g., education) are mostly constant, material aspects (e.g., income and economic difficulties) may vary more over time \[[@B10-ijerph-17-03668],[@B11-ijerph-17-03668]\], which potentially has an impact on changes in health behavior and consequently in body weight.

The associations found between economic disadvantage and obesity are mainly based on studies that have used a static measure of body mass index (BMI)---measured at only one timepoint---as an outcome \[[@B4-ijerph-17-03668],[@B12-ijerph-17-03668]\], repeated cross-sectional studies \[[@B11-ijerph-17-03668]\], or longitudinal studies that assume homogeneity in BMI changes among study populations \[[@B13-ijerph-17-03668],[@B14-ijerph-17-03668]\]. In recent years, there has been a growing interest in trajectory modeling, which is able to capture distinct subgroups in the developmental patterns of BMI changes over time. Few studies have identified latent BMI trajectories in adulthood and examined the role of economic circumstances, such as income, assets, poverty, and food insecurity, in them \[[@B15-ijerph-17-03668],[@B16-ijerph-17-03668],[@B17-ijerph-17-03668]\]. Although these studies could have considered the changing nature of economic circumstances by treating economic variables as time-varying covariates, they did not capture the variety of individual-level changes in economic circumstances within BMI trajectories.

This study is, to our knowledge, the first that uses a person-oriented approach to describe BMI trajectory-specific and individual-level changes in economic circumstances. We do that by using group-based trajectory modeling together with sequence analysis. Here, we build upon our previous study where we identified four ascending BMI trajectories from early to late adulthood among Finnish municipal employees \[[@B18-ijerph-17-03668]\]. Our aim is to demonstrate how changes in adulthood household income and current economic difficulties differ depending on a person's BMI trajectory, and to provide new insights to capture the heterogeneity in economic circumstances within BMI trajectories.

2. Materials and Methods {#sec2-ijerph-17-03668}
========================

2.1. Study Design and Participants {#sec2dot1-ijerph-17-03668}
----------------------------------

We used data from the Helsinki Health Study, a large prospective cohort study on social and work-related determinants of health. All the employees of the City of Helsinki in Finland aged 40, 45, 50, 55, and 60 (*n* = 13,346) were invited to the Phase 1 survey (2000--2002), resulting in a response rate of 67% (*n* = 8960) \[[@B19-ijerph-17-03668]\]. Of the participants, 80% were women, representing the gender distribution among the City of Helsinki employees and in the public sector in Finland in general. Follow-up surveys among the Phase 1 participants were conducted in 2007 (Phase 2), 2012 (Phase 3), and 2017 (Phase 4) (corresponding response rates 83%, 79%, and 82%). The final data for the analyses in this study consisted of 7105 participants, after excluding participants with missing information on BMI (*n* = 1838) at two or more timepoints, those who were pregnant in Phase 1 (*n* = 20), and a few participants with outliers in BMI values (BMI \< 14 kg/m^2^ or BMI \> 60 kg/m^2^) (*n* = 3).

The Helsinki Health Study protocol was approved by the ethics committees of the Department of Public Health, University of Helsinki and the health authorities of the City of Helsinki. Appropriate ethical aspects have been followed according to the Helsinki declaration.

2.2. Measures {#sec2dot2-ijerph-17-03668}
-------------

We calculated BMI from self-reported weight and height (BMI in kg/m^2^ units) in all survey phases. When naming the trajectory groups, we defined healthy weight as BMI 18.5--24.9, overweight as BMI 25.0--29.9, class I obesity as BMI 30.0--34.9, and class II obesity as BMI 35.0--39.9, according to the World Health Organization's BMI classification \[[@B20-ijerph-17-03668]\].

Household income from all survey phases was equalized by dividing the typical monthly net income (7--9 levels) by household size that was weighted using the equivalence scale of the Organisation for Economic Co-operation and Development (OECD): the scale equals 1.0 for the respondent, 0.5 for other adults, and 0.3 for children \[[@B21-ijerph-17-03668]\]. We divided weighted household income into quartiles, separately for women and men. The final measure included four classes that combined the population of men and women in each survey phase. Current economic difficulties were measured in all survey phases with two questions: "How often do you not have enough money to buy the kind of food or clothing you or your family need?" and "How much difficulty do you have in meeting the payment of bills?". For both questions, there were five response choices (from always to never and from very little/not at all to very much) indicating the level of difficulties, from which we calculated a sum score with three classes: no (sum score 0), occasional (sum score 1--3) and frequent difficulties (sum score 4--8) \[[@B22-ijerph-17-03668]\].

In addition, we included three sociodemographic (gender, age, and marital status) and four socioeconomic variables (education, occupational class, housing tenure, and employment status) into [supplementary analyses (Supplementary Table S1)](#app1-ijerph-17-03668){ref-type="app"}. The data for these were derived from the Phase 1 survey, except employment status which was derived from Phase 4 because all participants were employees of the City of Helsinki, Finland, in Phase 1. Marital status was divided into married or cohabiting and others. Education was divided into high (matriculation, college examination or university degree) and low education (vocational school or less). Occupational class was derived from the employer's registers for those who gave written permission for data linkage (77%) and was completed from the survey questionnaire for the rest. Occupational class was divided into professionals or semi-professionals and routine non-manual employees or manual workers. Housing tenure was divided into owner-occupiers and renters or others. Employment status was classified into current employees, mandatorily retired and disability-retired participants, and others outside employment.

2.3. Statistical Analyses {#sec2dot3-ijerph-17-03668}
-------------------------

We used group-based trajectory modeling (GBTM) \[[@B23-ijerph-17-03668]\] for identifying latent BMI trajectory groups. The number of optimal trajectory groups and trajectory shapes were chosen based on the distinct interpretability of the identified trajectory groups, the existing literature, and the following statistical criteria: Bayesian information criterion (BIC), the average posterior probabilities (APP) of group membership higher than 0.7, and sizes of trajectory groups being at least 5% \[[@B23-ijerph-17-03668]\]. Each participant was assigned to the trajectory group for which they had the highest probability of group membership. The APP of group membership was over 0.9 in each trajectory group, and 8% of participants had a posterior probability of group membership lower than 0.7. The model fit statistics are shown in [Supplementary Table S2](#app1-ijerph-17-03668){ref-type="app"} We ran cross-tabulations with chi-squared tests to describe BMI trajectory groups by economic circumstances in all survey phases ([Supplementary Table S3](#app1-ijerph-17-03668){ref-type="app"}). In addition, cross-tabulations (at one timepoint) were performed for background variables related to economic circumstances to consider their potential role in our main results ([Supplementary Table S1](#app1-ijerph-17-03668){ref-type="app"}).

Sequence analysis was used to capture individual-level changes of economic circumstances within BMI trajectories over the follow-up. Sequence analysis is a descriptive tool whose strength is in visualizing and giving an overall picture of longitudinal data \[[@B24-ijerph-17-03668],[@B25-ijerph-17-03668]\]. A sequence is an ordered list of elements and episodes, where an element can be a certain status or an event, such as a participant's income level, at one timepoint. Identical successive elements further constitute episodes, such as a period at a certain income level. In this study, sequence analyses included individual-level descriptive sequence statistics and sequence index plots, performed for all BMI trajectory groups separately. Sequence index plots visualize each participant's history of economic status over the follow-up, and gather all these individual observations into one plot by utilizing colors \[[@B26-ijerph-17-03668]\]. Furthermore, we made status distribution plots as a supplementary analysis to describe the relative proportion of each economic circumstance class in each survey phase. Status distribution plots simplify the overall patterns that are presented in sequence index plots without considering individual-level sequences. We used only complete cases in household income (*n* = 5074) and economic difficulty (*n* = 4925) variables when performing sequence analyses. STATA version 15 (StataCorp LLC, College Station, TX, USA) was used for the analyses.

3. Results {#sec3-ijerph-17-03668}
==========

3.1. Characteristics of the Study Population {#sec3dot1-ijerph-17-03668}
--------------------------------------------

Of the final study population, 82% were women ([Table 1](#ijerph-17-03668-t001){ref-type="table"}). Mean BMI was 25.5 (standard deviation, SD, 4.3), and men were slightly more overweight than women. Half of the participants did not have economic difficulties, whereas 10% reported frequent and 36% occasional economic difficulties in Phase 1. Lower household income level became more common during the follow-up among the whole study population, whereas the proportion of participants with economic difficulties decreased over time ([Supplementary Table S3](#app1-ijerph-17-03668){ref-type="app"}).

3.2. Body Mass Index Trajectory Groups {#sec3dot2-ijerph-17-03668}
--------------------------------------

Using GBTM, a model with four slightly ascending BMI trajectories was selected---based on the model selection criteria explained in [Section 2](#sec2-ijerph-17-03668){ref-type="sec"}---among the study population ([Figure 1](#ijerph-17-03668-f001){ref-type="fig"}). The groups were named stable healthy weight (34% of participants), stable overweight (42%), overweight to class I obesity (20%) and stable class II obesity (5%) trajectories. Mean weight gain for corresponding trajectory groups from Phase 1 to Phase 4 were 1.2 kg (SD 5.4), 3.5 kg (SD 7.6), 5.7 kg (SD 10.1), and 7.1 kg (SD 13.6). BMI trajectory groups differed by participants' economic circumstances in all survey phases, adverse economic circumstances being more common in higher-level trajectory groups ([Supplementary Table S3](#app1-ijerph-17-03668){ref-type="app"}).

3.3. Sequence Analyses {#sec3dot3-ijerph-17-03668}
----------------------

### 3.3.1. BMI Trajectories and Household Income {#sec3dot3dot1-ijerph-17-03668}

Individual-level changes in household income level over the follow-up, by the BMI trajectory groups, are plotted in [Figure 2](#ijerph-17-03668-f002){ref-type="fig"}. Each element---that is, household income quartile---has been visualized with a different color. The y-axis includes all the individual observations within a BMI trajectory group, whereas the x-axis demonstrates the follow-up time (Phases 1--4, years 2000--2017). Thus, each participant's household income level sequence has been drawn in a horizontal line. Aggregated statistics from these sequences are presented in [Table 2](#ijerph-17-03668-t002){ref-type="table"}. In the stable healthy weight trajectory group, constant belonging to the highest income quartile over the follow-up was the most common sequence, found for 7% of those participants who were assigned to that trajectory group ([Table 2](#ijerph-17-03668-t002){ref-type="table"}). In the other, higher-level BMI trajectory groups, constant belonging to the lowest income quartile was the most common sequence. On average, participants in the higher-level BMI trajectory groups belonged more often in the lowest income quartile during the follow-up, and less often in the highest income quartile, compared to the lower-level BMI trajectory groups (average frequency, [Table 2](#ijerph-17-03668-t002){ref-type="table"}). The average number of different elements and episodes, which indicates the amount of fluctuation and transitions, did not differ between the trajectory groups. The status distribution plots, gathering the individual sequence data together, demonstrate that the differences in household income level widened between the BMI trajectory groups over the follow-up ([Supplementary Figure S1](#app1-ijerph-17-03668){ref-type="app"}).

### 3.3.2. BMI Trajectories and Current Economic Difficulties {#sec3dot3dot2-ijerph-17-03668}

Corresponding sequence index plots for economic difficulties are shown in [Figure 3](#ijerph-17-03668-f003){ref-type="fig"}, and aggregated sequence statistics are tabulated in [Table 3](#ijerph-17-03668-t003){ref-type="table"}. Constantly having no economic difficulties over the follow-up was the most common sequence in each BMI trajectory group, with a greater proportion in the lower-level BMI trajectories. For instance, 43% of participants who were assigned to the stable healthy weight trajectory group did not have any economic difficulties during the follow-up, whereas the proportion among those assigned to the stable class II obesity trajectory group was 18%. On average, participants in the lower-level BMI trajectory groups did not experience economic difficulties most of the time (average frequency, [Table 3](#ijerph-17-03668-t003){ref-type="table"}). When moving toward higher-level BMI trajectory groups, time without economic difficulties shortened (average frequency). Participants in the higher-level BMI trajectory groups had more fluctuations in the amount of economic difficulties (average number of different elements) and transitions between economic difficulty classes (average number of episodes) during the follow-up. The relative proportions of having economic difficulties decreased in all BMI trajectory groups over time ([Supplementary Figure S2](#app1-ijerph-17-03668){ref-type="app"}).

4. Discussion {#sec4-ijerph-17-03668}
=============

We identified latent BMI trajectories among midlife and ageing Finns and examined whether long-term economic circumstances and changes in them differ between the BMI trajectory groups during a 17-year follow-up. The identified BMI trajectory groups were stable healthy weight, stable overweight, overweight to class I obesity and stable class II obesity. Having a lower income level and occasional or frequent economic difficulties was constantly more common in the higher-level BMI trajectory groups, and the differences in household income level widened between the trajectory groups over time. Participants who were assigned to the higher-level BMI trajectory groups remained in the lowest income level for a longer time and without current economic difficulties a shorter time. They also had more fluctuation in having economic difficulties.

Our results support the cross-sectional findings of the prevalence and trends of overweight and obesity among the general adult population in Finland \[[@B27-ijerph-17-03668]\]. Additionally, the results are consistent with previous studies that identified latent BMI trajectories among adult populations, typically yielding four to five ascending trajectories \[[@B16-ijerph-17-03668],[@B28-ijerph-17-03668],[@B29-ijerph-17-03668],[@B30-ijerph-17-03668]\]. Since obesity is associated with several negative health outcomes \[[@B31-ijerph-17-03668],[@B32-ijerph-17-03668],[@B33-ijerph-17-03668]\], people who are vulnerable to unhealthy weight gain are also exposed to those outcomes. Living with low income and food insecurity have been associated with rising BMI trajectory levels among young to middle-aged Canadians \[[@B15-ijerph-17-03668]\]. Additionally, a US study found that living in poverty was associated with a rising BMI trajectory level among adults, but the association disappeared after adjusting for sociodemographic and socioeconomic variables \[[@B16-ijerph-17-03668]\]. Our study contributes to the existing research by focusing more on the fluctuating nature of economic circumstances and demonstrating that these fluctuations differ depending on participants' BMI trajectories.

Participants who were assigned to the trajectories of developing obesity experienced not only more economic difficulties but also more changes in the extent of economic difficulties over time. Although the amount of transitions in household income did not differ between the BMI trajectory groups, the status distribution plots revealed that the transitions were more likely negative in the higher-level BMI trajectory groups. Economic insecurity can lead to instability in health and health behavior, and it has also been associated with weight gain \[[@B34-ijerph-17-03668],[@B35-ijerph-17-03668]\]. On the other hand, despite stress and other negative health consequences that result from transient and repetitive financial hardship, prolonged economic disadvantage can be even more detrimental for health \[[@B36-ijerph-17-03668]\]. Financial stress is often part of a larger proliferation of stressors related to family, job, and environmental factors, which occur more commonly among people with disadvantageous social and economic status. Instead, people with higher income are more likely engaged in healthy behaviors \[[@B37-ijerph-17-03668]\], which may result from having enough money to buy healthy foods and have more exercise activities, and from cultural acceptability in neighborhoods and workplaces to make healthy choices.

Although we were able to capture often unrecognized individual-level changes in economic circumstances by using sequence analysis, the method does not enable us to explain whether other factors explain the differences in changes of economic circumstances between BMI trajectories. In previous studies, associations between household income and obesity seem to be explained by other socioeconomic measures, especially by education and occupational class \[[@B11-ijerph-17-03668],[@B38-ijerph-17-03668],[@B39-ijerph-17-03668],[@B40-ijerph-17-03668]\]. On the other hand, it may also be the other way around \[[@B41-ijerph-17-03668]\]. Economic difficulties, however, reflect not only material circumstances, but also other aspects of economic disadvantage that are associated with obesity, such as mental challenges \[[@B42-ijerph-17-03668]\], financial and psychosocial stress \[[@B43-ijerph-17-03668],[@B44-ijerph-17-03668]\] and food insecurity \[[@B45-ijerph-17-03668]\]. Psychosocial and cultural factors are argued to play an even more important role in the development of obesity than material resources \[[@B37-ijerph-17-03668]\]. Overall, economic difficulties seem to be independently associated with weight gain and obesity, whereas household income is more tightly related to other socioeconomic factors. In our study, participants with higher-level BMI trajectories were more likely to be lower educated, of lower occupational class, and to live in rented housing in Phase 1 ([Supplementary Table S1](#app1-ijerph-17-03668){ref-type="app"}). In addition, they were more likely to be unemployed or retired due to disability at the end of the follow-up, which can partly explain the widening differences in household income between the BMI trajectory groups.

The widening economic disparity in BMI trajectories indicates a cumulative, disadvantageous interplay between economic circumstances and unhealthy weight gain. Persistent economic hardship increases the risk of reduced physical, psychological and cognitive functioning \[[@B46-ijerph-17-03668]\], and that can further increase the risk of unhealthy weight gain. Several studies have demonstrated the accumulation of adverse socioeconomic circumstances to be related to adulthood obesity, especially among women \[[@B47-ijerph-17-03668],[@B48-ijerph-17-03668],[@B49-ijerph-17-03668]\]. As in other chronic diseases, inequalities in the development of obesity often begin during early childhood \[[@B9-ijerph-17-03668]\], since several childhood social and economic circumstances are associated with adulthood obesity \[[@B4-ijerph-17-03668],[@B18-ijerph-17-03668]\]. Even grandparents' chronic poverty has been associated with grandchildren's unfavorable weight gain \[[@B6-ijerph-17-03668]\], indicating that the cumulative effects of economic disadvantage on obesity can even reach over generations, for instance, through environmental, socio-psychological, and biological mediation. Our previous study \[[@B18-ijerph-17-03668]\] showed that most of the adulthood weight gain emerged during young adulthood, which emphasizes the importance of early recognition of and intervening on the risk factors of unhealthy weight gain.

This study has some limitations. First, the cohort is not representative of the Finnish general population because it does not include people from the private sector or outside the labor market, and most of the participants are women. Second, the data on BMI and economic circumstances are derived from self-reports which may be biased, e.g., the calculated BMIs are probably rather underestimates than overestimates \[[@B50-ijerph-17-03668]\], whereas negative affectivity among participants with higher BMI may have resulted overestimates in negative responses in economic difficulty measure \[[@B51-ijerph-17-03668],[@B52-ijerph-17-03668]\]. Third, the identified BMI trajectory groups are simplifications of the real individual-level BMI trajectories \[[@B23-ijerph-17-03668]\], and the choice of method and model selection may affect the shape and number of the trajectories \[[@B53-ijerph-17-03668]\]. Likewise, changes in economic circumstances are approximations because the participants may have had additional transitions between the four observed timepoints. Last, missing information in the variables may affect the results. However, the identified BMI trajectories well illustrated the situation among the study population after several sensitivity analyses (such as complete case analysis, drop-out analysis, and consideration of cross-sectional BMI distributions). Also, participants with complete data on economic circumstances had only a slightly lower mean BMI in each phase compared to the whole study population. Altogether, the differences in economic circumstances between the BMI trajectory groups are probably slightly greater and widen more over time than our results show.

The main strength of this study is the large, prospective cohort dataset with identical questionnaires at four timepoints. The participants, being a majority of women, represent the target population well----midlife and ageing Finns with public sector employment backgrounds \[[@B19-ijerph-17-03668],[@B54-ijerph-17-03668]\]----and the results can be generalized to that population. Previous analysis showed that non-response does not seriously bias analyses of social class inequalities in health in our data \[[@B55-ijerph-17-03668]\]. Occupational class and income differences between non-responders and participants in Phase 1 were relatively minor and inconsistent \[[@B19-ijerph-17-03668],[@B54-ijerph-17-03668]\]. Our comprehensive dataset enabled us to use more sophisticated, person-oriented methods to examine long-term changes in participants' BMI with combined information on current economic circumstances. The uniqueness of this study is in the consideration of population heterogeneity in the changes of BMI and economic circumstances at the same time, which has not been previously done. Performing sequence analyses for economic circumstances within the BMI trajectory groups is a step further in trying to understand how varying economic circumstances are associated with weight changes in the long-term.

5. Conclusions {#sec5-ijerph-17-03668}
==============

This person-oriented cohort study showed that prolonged and volatile economic disadvantage was more likely to occur among midlife and ageing Finns with developing obesity. Differences in household income widened between the BMI trajectory groups during the 17-year follow-up, which emphasizes the importance of early intervention among economically disadvantaged people. Our study contributes to the existing literature by capturing population heterogeneity in long-term changes of economic circumstances, and by demonstrating how these changes differ depending on a person's BMI trajectory. Future studies should take into consideration the changing nature of economic circumstances when examining the mechanisms that explain the role of economic circumstances in long-term, unhealthy weight gain. In addition, stressors linked with financial hardship and weight gain should be recognized when planning and targeting obesity prevention acts.
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ijerph-17-03668-t001_Table 1

###### 

Characteristics of the study population among women and men in Phase 1 (2000--2002).

                               Total, *n* (%)   Women, *n* (%)   Men, *n* (%)
  ---------------------------- ---------------- ---------------- --------------
  ***N***                      7105             5790 (82)        1315 (19)
  **Age**                                                        
  40                           1337 (19)        1123 (19)        214 (16)
  45                           1475 (21)        1238 (21)        237 (18)
  50                           1571 (22)        1295 (22)        276 (21)
  55                           1849 (26)        1462 (25)        387 (29)
  60                           873 (12)         672 (12)         201 (15)
  **BMI ^1^, mean (SD ^2^)**   25.5 (4.3)       25.3 (4.3)       26.3 (3.9)
  **Household income**                                           
  Highest quartile             1706 (24)        1385 (24)        321 (24)
  2^nd^ highest                1601 (23)        1284 (22)        317 (24)
  2^nd^ lowest                 1813 (26)        1482 (26)        331 (25)
  Lowest quartile              1807 (25)        1473 (25)        334 (25)
  **Economic difficulties**                                      
  No                           3723 (52)        3022 (52)        701 (53)
  Occasional                   2574 (36)        2094 (36)        480 (37)
  Frequent                     731 (10)         606 (11)         125 (10)

^1^ BMI = body mass index. ^2^ SD = standard deviation.

ijerph-17-03668-t002_Table 2

###### 

Characteristics of sequences in household income by the body mass index (BMI) trajectory groups over the follow-up (2000--2017).

  ----------------------------------------------------------------------------------------------------------------------------------------
                                                                    BMI Trajectory Group                                             
  ----------------------------------------------------------------- ---------------------- ------------- ------------- ------------- -----
  **5 most common**\                                                4444 (6.6)\            1111 (8.3)\   1111 (8.0)\   1111 (12)\    
  **sequences (%) ^1^**                                             1111 (5.9)\            4444 (5.6)\   2111 (4.8)\   2111 (5.4)\   
                                                                    4344 (2.7)\            1211 (3.1)\   4444 (3.5)\   2211 (3.2)\   
                                                                    3444 (2.6)\            4433 (2.8)\   1211 (3.1)\   1211 (2.7)\   
                                                                    2211 (2.6)             2111 (2.7)    2211 (3.1)    1112/1121\    
                                                                                                                       /1311 (2.3)   

  **Average frequency ^2^ (SD ^3^) in:**                                                                                             

  Highest quartile                                                  1.10 (1.27)            0.90 (1.18)   0.79 (1.10)   0.61 (0.97)   0/4

  2^nd^ highest                                                     1.02 (1.01)            0.97 (0.99)   0.97 (1.00)   0.91 (0.99)   0/4

  2^nd^ lowest                                                      0.94 (1.00)            0.99 (1.00)   1.02 (0.97)   0.93 (0.95)   0/4

  Lowest quartile                                                   0.95 (1.25)            1.14 (1.33)   1.22 (1.35)   1.55 (1.43)   0/4

  **Average number of different elements ^4^ (SD) in a sequence**   2.18 (0.70)            2.20 (0.73)   2.22 (0.69)   2.19 (0.76)   1/4

  **Average number of episodes ^5^ (SD) in a sequence**             2.54 (0.93)            2.57 (0.96)   2.58 (0.94)   2.54 (0.95)   1/4
  ----------------------------------------------------------------------------------------------------------------------------------------

^1^ Sequences represented as ordered lists of household income levels (i.e., income quartiles, numbered as 1--4) in Phases 1--4: 1 = lowest income quartile, 2 = 2^nd^ lowest income quartile, 3 = 2^nd^ highest income quartile, 4 = highest income quartile. ^2^ Mean number of the time points over the four study phases, where participants belonged to a certain household income quartile (e.g., belonging to the highest income quartile in two out of four phases). ^3^ SD = standard deviation. ^4^ Element is a certain status in an individual's sequence (e.g., belonging to the highest income quartile). ^5^ Episode is a constitution of identical successive elements (e.g., belonging to the highest income quartile in Phases 1--3).

ijerph-17-03668-t003_Table 3

###### 

Characteristics of sequences in current economic difficulties by the body mass index (BMI) trajectory groups over the follow-up (2000--2017).

  ---------------------------------------------------------------------------------------------------------------------------------------------
                                                                    BMI Trajectory Group                                                  
  ----------------------------------------------------------------- ---------------------- ------------- ------------- ------------------ -----
  **5 most common**\                                                3333 (43)\             3333 (35)\    3333 (28)\    3333 (18)\         
  **sequences (%) ^1^**                                             2333 (6.8)\            2333 (6.9)\   2222 (7.9)\   2333 (11)\         
                                                                    2222 (5.3)\            2222 (6.1)\   2333 (6.4)\   2222 (9.2)\        
                                                                    2233 (3.9)\            2223 (4.3)\   2223 (5.2)\   2223/2232 (4.6)\   
                                                                    3233 (3.8)             3233 (4.2)    3323 (4.1)    3233 (4.2)         

  **Average frequency ^2^ (SD ^3^) in:**                                                                                                  

  No difficulties                                                   2.68 (1.44)            2.44 (1.47)   2.15 (1.51)   1.82 (1.50)        0/4

  Occasional difficulties                                           1.08 (1.24)            1.28 (1.27)   1.46 (1.32)   1.60 (1.29)        0/4

  Frequent difficulties                                             0.24 (0.67)            0.28 (0.71)   0.38 (0.84)   0.58 (1.06)        0/4

  **Average number of different elements ^4^ (SD) in a sequence**   1.55 (0.58)            1.65 (0.60)   1.70 (0.60)   1.76 (0.57)        1/3

  **Average number of episodes ^5^ (SD) in a sequence**             1.81 (0.92)            1.97 (0.98)   2.03 (0.96)   2.14 (0.97)        1/4
  ---------------------------------------------------------------------------------------------------------------------------------------------

^1^ Sequences represented as ordered lists of economic difficulty classes (numbered as 1--3) in Phases 1--4: 1 = frequent economic difficulties, 2 = occasional economic difficulties, 3 = no economic difficulties. ^2^ Mean number of the time points over the four study phases, where participants reported a certain economic difficulty class (e.g., no difficulties in two out of four phases). ^3^ SD = standard deviation. ^4^ Element is a certain status in an individual's sequence (e.g., belonging to the "no difficulties" class). ^5^ Episode is a constitution of identical successive elements (e.g., belonging to the "no difficulties" class in Phases 1--3).
